1/8 



- 10A 



-10B 



^ Digital Image ^ 




■ 




Watermarking 
Program 






■ r 1 


v 


Printer Produces 
Physical Image 










Watermarked 
Physical Image 





FIG. 1A 



Watermarked 
Physical Image 



Scanner 



Application 
of Gamma 
Corrections 



Watermarked 
Digital Image 



Watermark 
Detection 
Program 



-10C 



FIG. 1B 



2/8 



TWAIN Interfaces 
20 



Hardware Dependent I/O Layer 
(SCSI, Parallel, Serial, etc.) 




FIG. 2 



3/8 



-301 



User Sets Scanner 
Parameters 





r 


User Adjusted Tone 
Map Generated 






User Adjusted Tone 
Map Down-loaded 






r ^ 

Scanner Scans 
Hard Copy Image 


/ _ T 





Tone Map Applied 
to Scanned Image 



303 



Control 



MediaBridge 
Application 



-321 



3 Sent to 
Data Source 
Manager 



- 322 



JL. 

Image Sent to 
Application 
Program 



-323 



■ 314 



Reversal of User 
Selected Changes 
by Program 25 



Watermark Detection 
by Program 26 



FIG. 3A 



4/8 



-351 



Scanner With Default 
Tone Map Installed 



-352 



Scan Test Pattern 



353 



Test Image Generated 
Using Default Tone Map 



Calculate Tone Map Which 
Would Have Correctly 
Compensated the Test Image 



"355 



Store Calculated Tone 
Map in Data Source 



User Enters Desired 
Image Parameters 



- 357 



Modified Tone 
Map Calculated 



-358 



Modified Tone Map 
Sent to Scanner 



FIG. 3B 



5/8 




Intensity values at input 



FIG. 3C 



6/8 



^-"420A 

Digital Image | 







r ^\ 

Watermarking 
Program 




r 



422 



With Transfer 
Function P(u,v) 



^420A 

1 ^ — \ 

Physical 
Watermarked 
Image 



FIG. 4A 



Physical 
Watermarked 
Image 



^"423 

Scanner 
With Transfer 
Function S(u,v) 



Digital Image 




£ 

Apply Compensating 
Transfer Function in 
the x Direction 




Apply Compensating 
Transfer Function in 
the y Direction 





420D 




Modified Digital 
Image 






( 


^424 



Watermark Detection 
Program 



FIG.4B 



7/8 




P1 P2 P3 




Frequency 



FIG. 5C 

Range Range 
A B 



Frequency 

FIG. 5D 



8/8 




FIG. 6 



